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TYPE APPROVAL CERTIACATE OF BALLAST WATER MANAGENVENT SYSTEM
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This is to certify that the Ballast Water Management System |isted below has been examined and tested in
accordance with the requirements of the specifications contained in the Guidelines contained in IMO resolution
MEPC 174(58) . This certificate is valid only for the Ballast Water Management System referred to below.
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Ballast Water Management System supplied by _ KWANG SAN Co., LTD. Republic of Korea
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Under type and model designation BioViolet™-1000

and incorporating:

Metmg s 52| Al M =X}

Ballast Water Management System manufactured by ~ KWANG SAN Co., LTD. Republic of Korea

T W FYZHWS o

to equipment/assembly drawing No. See the Supplement to the Certificate date 15 Apr. 2015
7| et &d[e| M =Xt

Other equipment manufactured by

Bu| U ZRTHHS o
to equipment/assembly drawing No. date
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Treatment Rated Capacity 1000 m'/h
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A copy of this Type Approval Certificate, should be carried on board a vessel fitted with this Ballast
Water Management System at all times. A reference to the test protocol and a copy of the test results
should be available for inspection on board the vessel. |f the Type Approval Certificate is issued based
on approval by another Administration, reference to that Type Approval Certificate shall be made.

SolH st =HE o] BMe F=of 7|50 ASLCt
Limiting Conditions imposed are described in the appendix to this document.
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Signed.
2y
Administration of. Ministry of Oceans and Fisheries
=at

Dated this day of. 15  Apr. 2015

Official stamp
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SUPPLEMENT TO THE TYPE APPROVAL CERTIFICATE OF BALLAST WATER MANAGEMENT SYSTEM

s 2 H 5 2015-9
Certificate No. 2015-9
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Test results and details of land and shipboard tests conducted on the ballast water management system in
accordance with IMO Resolution MEPC.174(58) .
1. Mutha 12|l Al

Ballast Water Management System, Type: _Filter + UV

YA Y

Treatment rated capacity: 1000 m'/h

M Z= At

Manufactured by = KWANG SAN Co., Ltd. Republic of Korea
2. EMEZFS BF

The Active Substance

Not Application

2.1 FMEO| Ho) ALBZY(EE W HAo H2 0f ZALY)
Maxrmum dosage of the Active Su st ance*/Maximum radiation dosagex: Not Determined
2.2 BMEW| AKX ABZ(EE WV WAS HP AX TA)

Minimum dosage of the Active Substance*/Minimum radiation dosage*: _ 45 m/cnf

3. B39 BF o . —
Substance for Neutralization of the Active Substance Not Application
4. HiEA| =t} TRO S8E(E£ UV 2HAo] AP HIESA| AL 529 9)
Maximum Al lowable Discharge Concentration of TRO*/Permitted range of radiation dosage* at discharge : =45 mi/arf
4.1 7|Et ALSESE (s EAlEH
Substances for any other use
5. 7dlirel 58 25 ¥ g HeY
Permitted range of temperature and S%ﬁ
6. tTAl—AIo—I 7:17} ook x|
Summary of the Iand based test results_
6.1 AlBI0| 2=l SASOIASY| '
Organrzatron conducting the test _ Korea Marine Equipment Research Institute (KOMERI)
6.2 AlSlE A-|u|.u4°4 32| Add| el 7“74113|2':E'f
Treatment rated capa0|ty of Ballast Water Management System tested : 250 m’/h
6.3 AISAl 25 2 HT B2 ]
Range of temperature and salinity of test water 12.91 ~ 25.31 C / 18.24 ~ 34.40 PSU
6.4 AlZdDn} @oF
Summary of the land based test results

6.4.1 089z =A
Condition of High Salinity: ( 32.02 ~ 34.40 PSU )

Not Determined

=ol =A o|x2|% HE el &
AlEZ o} Upt_Ke Condition Dlscharge-Eentrolled Dlscharge Treated
fest results B | wd | g BRI AN MR BE| AW 52

Pganrrnsm(;L?LOo'u LBy iduals/m) | 168,987 | 225,000 | 124,000 | 34,611 | 101,500 | 2,450 0 0 0
SPgEn'."s.‘%'siﬁo%H i) | 2138 | 207 | 1,181 | 632 | 1,638 | 9 2 9 0
:e‘t%*!(ﬂor[thlc bacteria(cel ls/n) | 23,717 | 116,000 | 6,000 = INTC | 1,300 22 350 0
Esczﬁ%ﬁchla coli(cfu/100mL) - TNTC 0 6 40 0 1 1 0
ézterg:jocci(cquOOmL) 10 38 . 1 . 0 g 9 g
e Icﬁali(ﬂfaubwom) 0 0 0 0 . . 0 g g
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Condition of Low Salinity :

( 18.24 ~ 20.49 PSU )
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AlBZdD Uptake Condition Discharge Controlled Discharge Treated
| & & nt
Test results = =|CH |4 o Z|H |4~ e N Z|CH ES
Mean Max . Min Mean Max . Min. Mean Max . Min.
50 um O|Atol ’%%
OrganismsE;go umindividuals/m) 162,118 | 261,000 | 93,000 | 46,865 | 80,000 | 24,500 1 1 0
10 umo|&t 50 ymo[2HRl O|AM =
Organisns§10 <50 um('i—ndividuals/mL) 1,511 2,888 1,086 403 1,312 96 2 6 0
SYEf 2| of 21,352 | 80,000 9,700 39,098 | 89,200 9,200 164 1,440 10
Heteromorphic bacteria(cells/mL) 1 ! ’ ' ’ ’ '
CH & _
Escherichia col i(cfu/100mL) TNTC g 2 230 g g 0 0
P
Eonter(I)Eocci(CfuNOOmL) 4a 218 o . A 0 ! ! f
H 22|28 2}
Vibrio cholera(ctu/100nL) ; 9 ¢ Q g 0 0 g 0

7. MAAIE Z3} 20t

Summary of the ship-based test results
7.1 Aol SHE HASOIAIET| Y

Organization conducting the test :

7.2 A EELS
Place of test :

Korea Marine Equipment Research Institute (KOMERI)

1st: China Dalian(Ballasting) - Republic of Korea Busan(De-Ballasting)

2nd: Japan Wakayama(Bal lasting) - Republic of Korea Busan(De-Ballasting)

3rd: Republic of Korea Busan(Ballasting) — Japan Wakayama(De-Ballasting)

7.3 AEE MY gy a2yl HAX 2| S

Treatment rated capacity of Ballast Water Management System tested : 250 m’/h
7.4 AEA 25 2 HE He o
Range of temperature and salinity of test water 16.06 ~ 22.03 C / 30.94 ~ 34.37 PSU
7.5 A|lEZD} Qof
Summary of the Ship based test resul ts :
ﬁ‘.’:ﬂt’ = | ~ o|Xz|$ & Xels= HiE
AlEZ T} Uptake:Condition ™" “Discharge Controlled Discharge Treated
Test results =g | Ao TEF | A | Hax | ®2F | =l | FHa
Mean “Max. Mean Max . Min. Mean Max . Min.
50um O]Atol ’% =
Organismszoso um(individuals/m') 8,543 18,700 2ot 8,500 i 2 3 0
10 umO[| & 50 ymo|2Hel oM =
Organisms§10 <50 um(liﬁdividuals/mL) 12 136 82 25 & i 0 0 0
gt 2| o} - " = - =
I-Eteromorphic bacteria(cells/mL) TNTC 8 54 .
r_H P, S § _ _ _
Escher ichia col i (cfu/100nL) y 48 2 y g 2
A - -
Enterococci (cfu/100mL) 8 48 d B 1 * g
H| 22| Zaf 2} - _ -
Vibrio cholera(cfu/100nL) 0 g 0 0 . 0
7.6 22|35 2 & =2
Physical and water quality conditions
- ol =7 olXzlF oHE REENES
(Par'_Tt N Uptake Condition Discharge Control led Discharge Treated
anete g [ ol | 2z | "z | At | 2z | "Z | At | &=
Mean Max . Min. Mean Max . Min. Mean Max . Min.
—
o =
Salinity(psu) 33.03 34.37 30.94 33.23 34.21 31.83 33.29 34 .45 31.36
K==
Vllgt; temp. (C) 19.7 22.03 16.06 19.64 24 11 15.30 19.73 24.54 15.60
ZH oD X2
T = _ = = _ _ -
Total Suspended Sol ids(TSS)(mg/L) | 29-50 | 36.00 | 9.50
AXM 77| EFA T _ - _ - _ -
Fg’rticﬁate Organic%arbon(POC)(mg/L) 0.12 0.17 0.05
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8. 5015 MutHE | AMH|o FNE 22

Components list of BWMS approved
- Filtration system, UV system, Control system

9. | 2 T ETHHS
Equipment/assembly drawing number of KU100V-AS-00 , KS100N-AS-00 , KU100A-MCP-131

9.1 M=Xte| &u| ¢ =8 TH HS
Equipment/assembly drawing number of 1) UV Chamber / KU100V-1M-00 ~ KU100V-8P-04
2) Filter / KST00N-1H-00 ~ KS100N-6M-02A
3) Electrical / KU100A-MCP-000 ~ KU100A-MCP-239

9.2 1 o FH| & =@ THHS
Equipment/assembly drawing number of Not Application

10. H| 2
Remark

10.1 & BME LE2L2RH 54U REE
This certificate is valid for 5 years from the date of issuance of this certificate

10.2 AAXN2| 8 o|Aate| XMa|2&ol thsto] Uv Mu{el HEMXJ} It
Several UV Chambers can be installed in parallel for higher flow rates.

10.3 & SME BEsHa Moo Mt

o [=) [=] ol o= seresa 4
USNE 3 sps2 SAE g e o| Lf of

Thls cert|f|cate has been issued under the condition that environmental test shall be
fulfilled satisfactorily within 1 year from the date of issuance of this certificate,
and shipboard test and chemical analysis shall be fulfilled satisfactorily within 6
months from the date of first installation onboard a ship

10.4 0] ZA= BioViolet™ System & ZE FAE0| Z 80| U= FAOM AIRE £ Urctes
Hg BB5= A2 ol
This certificate will not assure the all components of the BioViolet™ System can be

installed in the explosive hazardous area.

My
Signed.
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Official stamp

Administration of. Ministry of Oceans and Fisheries
=t
Dated this day of. 15  Apr. 2015




